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D'F. THE INVENTION] 



CYLINDRICAL MICRO VIBRATING 



[ ABSTRACT] 



1 1 OBJECT | j It is to obtain a cylindrical micro 

vibrati dg motor in which a lead wire is not easily 



j removed jor disconnected. 

j [ CONSTRUCTION] The cylindrical micro vibrating motor 

is constituted by closing the other-end opening of a 
motor housing 3 of the cylindrical micromotor 2 with a 



! brush hD 



pair of 
connect 



lder 4 formed by resin or the like, leading a 
conductive terminals 7-1 and 7-2 electrically 



ad with a pair of positive and negative power- 
j supply pjrushes 6-1 and 6-2 slidably contacting with a 

j coramutatpr 5 to the other end of the brush holder 4, 

1 | 

) leading the other conductive terminal 7-2 to the outer 

1 . I 

; periphery of the other end of the motor housing 3, 

i 

covering the conductive terminals 7-1 and 7-2 with 
insulating tubes 8-1 and 8-2 respectively, inserting 

j 

conduct 3ts serving as core wires or the conductive 



2 



8-2 to 



terminals 7-1 and 7-2 into the insulating tubes 8-1 and 

form lead wires 9-1 and 9-2, fixing one end of the 



f\ lead wire 9-2 to the outer periphery of the other end of 
: < the motor housing 3 by using an adhesive 10 and moreover 



integrating and fixing the lead wires 9-1 and 9-2 by 
, using tjh,e adhesive 10. 



f 



[ CLAIMS] 



{ J [ Claim 

5 ! 



1J 



A cylindrical micro vibrating motor , 
| • constituted by closing the other-end opening of a motor 



# 



housinc 
holder 



M 

i ; 

n 

\ i 

i 



to the 



(3) of a cylindrical micromotor (2) with a brush 
H) formed by resin or the like, leading a pair of 
conductive terminals (7-1 and 7-2) electrically connected 
i with a 
(6-1 ar 



M \ 



pair of positive and negative power-supply brushes 
d 6-2) slidably contacting with a commutator (5) 
other end of the brush holder (4) f leading the 



\\ other conductive terminal (7-2) to the outer periphery of 

n 

| ) the other end of the motor housing (3), covering the 
conductive terminals (7-1 and 7-2) with insulating tubes 



M (8-1 ar 



as core 



\ 



d, 8-2) respectively, inserting conductors serving 

i . 

;j ww*^ jwires or the conductive terminals (7-1 and 7-2) 

i| i 

r into the insulating tubes (8-1 and 8-2) to form lead 

wires (9-1 and 9-2), fixing one end of the lead wire (9^- 
!j 2) to the outer periphery of the other end of the motor 

* f 

jj housinc (3) by using an adhesive (10) and moreover 

v 

;! integrating and fixing the lead wires (9-1) and (9-2) by 
; using the adhesive (10) . 



[ Detailed Description of the Invention] 



3 



[ 0001] 



The present invention is 



* 

ij 
M 

j 4 

\\ [ Field Iqf the Invention] 

N :| 

;j suitab|e for a cylindrical vibrating motor from which a 

;! strong yibration is obtained though it is compact by 

i 

! I using a Jsuper-thin cylindrical micromotor having a 



diameter 



1 



vibrati 
examp 
phone 

J 



of 3 to 4 mm and used for a device requiring a 
i\g source such as a vibrating alarm device, for 
a pager (calling device)/ massager f or cellular 



f 

r 
i 

f 

i 

{■ 

f 

; ! t 0002)j 

i v tj 

j] [ Conditional Technique] For example, in the case of 

a pag^§ (so-called referred to as pocket bell) or 
• celluWx phone, it is simultaneously used to communicate 
: a telelhone call to a person by a vibrating system 

togetMij with sound in recent years- The pager and 
I celluliij phone using the system for generating vibration 
respectively have a built-in cylindrical micro vibrating 



motor . 
[ 0003] 
further 



Because a pager and a cellular phone tend to be 
decreased in weight, thickness, length, and size 

i recently, it is advantageous to use a super-thin 

i 

cylindrical micro vibrating motor having a diameter of 3 
to 4 mnf. 

[ 0004] ] In the case of the super-thin cylindrical micro 
j ! vibrating motor having a diameter of 3 to 4 mm, a 

! j 

(j vibration-generating eccentric weight having a 
^circumferential-directional opening angle of 180° or 



less is 
motor. 



fixed to a shaft protruding from one end of the 



» - 

I: 



4 



[ 0005] When the shaft rotates , the eccentric weight 
rotate^ jpartially, circularly, and eccentrically, 
Therefcje, because the vibration of the weight is 



conducted to the motor casing of the cylindrical 

micromcitjor, the vibration propagates to the housing of a 

I 

pager cr cellular phone having the built-in cylindrical 
micro n.ator provided with the eccentric weight. Thus, a 
person carrying the pager or cellular phone feels the 
vibraticn and thereby , the person can know that there is 
a telephone call. 



[ 0006] 
type is 
above a 



: 



• [ 0007] 



The cylindrical micro vibrating motor of this 
used for a cellular phone and pager as described 
nd built in the cellular phone and pager as a 



vibration generator. As the cellular phone and pager are 



d in density and decreased in size, a cylindrical 



increas i 

micro vibrating motor is downsized but a strong vibration 
is still! requested for the motor* 



cannot 
drops f 



probability that the lead wire is disconnected or removed 



increases 



i 

i! 



When a strong vibration is requested/ an 



eccentzic weight contributing to generation of vibration 



be constituted small. Therefore, when the weight 
the load of a lead wire increases and the 



A structure of a conventional vibrating motor 



[ 0008] 

f 

I 3 is specifically described below by referring to FIGS. 3 
and 4. 

,j [ 0009] | J A conventional cylindrical micro vibrating 

* 

| motor Incloses the other end opening of a motor housing 3 



of a cylindrical micromotor 2 with a bruch holder 
4' formed by resin or the like, 

A pair of conductive terminals (or conductors 
as core wires) 7' -1 and T -2 electrically 
ed with a pair of positive and negative power- 
supply brushes 6-1 and 6-2 slidably contacting with a 
commutatjor 5 oct on the outer periphery of the bottom end 
of a shaift 11 arc led to the other end of the brush 



[ 0010] 
scrvind 
connect 



i 



holder 
covered 



i 



I 



l 

4f , the conductive terminals T * 1 and T -2 are 
jwith insulating tubes 8 1 and 8 2 respectively, 

and conductors serving as core wires or the conductive 

i 

terminals T -1 and 7' -2 are inserted into the insulating 
tubes 8-1 and 8-2 to form lead wires 9 1 and 9-2 , and the 
lead wiries 9-1 and 9 2 are separately led to ends of the 
bruch holder 4' • 



[ 0011] 
[ Object 



- I 

- ! 

| 



the Invention] In the case of the conventional 



cylindrical micro vibrating motor 1' sliuwn la FIGS. 3 and 
lead wires 9-1 and 9-2 are wires respectively 



, * 



i 



) 



4, the 

having |a small strength. Moreover/ because Lhe Lwo lead 
wires 9{-l and 9-2 are independently led, they are very 
weak an dj therefore, there is the probability LhaL Una 
lead wijrjes 9-1 and 9-2 are removed or disconnected, and 
an impiluv^iexiL uieLhud lor further increasinq their 
s Lreny Lfti;* is required* 
[ 0012] 
[ Means 
the 

end ope 



£or Solviuy Lhe Problem] The above problem of 



present 



invention can be solved by closinq Lhe uLher- 
l'iiiy u£ Lhe muLur housing 3 of Lhe cylindrical 



micromotor 2 with the brush holder 4 formed by resin or 



the li 

i ; 

7-2 eli 

i ! 



n 

conta 
brush 



i 



Lo 



ho us ix .- 



1 1 

e, leadinq a pair or conductive terminals 7-1 and 

i 

cLrically connected with a pair of positive and 
e! power-supply brushes 6-1 cmd 6-2 slidably 
ing with Lhe ^uimuuLdlur 5 Lo the other end of the 
bjlder 4/ leading Lhe oLher uonducLlve terminal 7-2 
uuLer periphery of the other end of the motor 
3, covering Lhe conductive terminals 7-1 and 7-2 



with insulating tubes 8-1 and 8-2 respectively, 
ixiserl||ng conductors servinq as core wires or the 
conductive terminals' 7-1 and 7-2 into the insulating 

H 1 

Lubes « -a and 8-2 Lo form the lead wires 9-1 and 9-2 , 
f ixixidjfone end ul Lhe lead wire 9-2 to the outer 
perip^rjy of other end of the motor housing 3 by using an 

10, and integrating and fixing the lead wires 9- 



adhesMe 
1 and lr 



2 by using the adhesive 10. 



[ 0013]! 

[ operalipn] 



By fixing one end of the lead wire 9-2 led 



to thefjpjther end of the brush holder 4 to the outer 
perlphlrjy of the other end of the motor housing 3 by 
using Ifhe adhesive 10 and integrating and fixing the lead 
wires **-! and y-2 by using the adhesive 10, th« le.ari 
wires yfrl and 9-2 can be firmly fixed to the motor 
housing B by the adhesive 1U, and the . lead wires 9-1 and 
i 9-2 arif integrated by the adhesive 10 and their strengths 



are in 



Based. 



It 0014] 

[ Embodiment of r.h« invftnr.inn] 
longl t 



ftg. 1 shows a 



inal fip.r.tinnal vip.w of a cylindrical micro 



is 



vibrating motor 1 of the present invention and FIG. 2 is 

an illustration showing that a pair of lead wires is 
Rj 

integrjtjed • 

The cylindrical micro vibrating motor 1 of the 
invention is described below by mainly referring 
1. That is, one end of the muLur housing 3 
y a cylinder iudde of a magnetic material 
ted by opening the other end of the cylindrical 
brating motor 2 and having an outer diameter of 
4 mm and a thickness of approx. 0,5 mm is 



[ 00151 
prese 
to FI 
forme 
consti 
micro 

i: 

appro 



protruded in the ouLside direction of Lhe one end and 

'to 



formec^^o have a Lhiu outer diameter to inteqrally form a 
bearin&jhouse 12 and a bearing 13 fur rotatably 
i suppurljlxiy a shaft 11 is housed in one end in the bearlnq 

house £2. A hollow stator yoke 14 is inserted from the 
if other .Mhd of the xuoLor housing 3 and a thin press-f ittinq 
M portio® 15 at the upper end of the yoke 14 is press- 

ii *■ 

h littedlto the lower end of the bearing house 12. 



ii 



j [ 0016] 
I 15 Is 



f 

\ I 



Because the length of the press-f ittlng portion 
taller than that of the bearing house 12, it is 
I possible to house the bearing 13 such as a sleeve bearing 

in thefupper portion of the bearing house 12 . 
:[0017]f By settinq the brush holder 4 constituting an 
• l end cat formed by resin or the like to the lower end of 

Mi 

\i the motor housing 3, the body of the cylindrical micro 
: i vibrating motor 1 Is constituted. 



• i 



Sr 00181 jfi As described above, when inserting the hollow 
statorfyoke 14 from the other end of the motor housing 3 
and prf ss-fltting the thin 1 press-fitting portion 15 at 



the upjer end of the yoke 14 to the lower end of the 
bearinf house 12, because a protrusion 16 is formed at 



the up; 



;er end of the s Later yuke 14/ enLrance of the 



upper ! [nd of the press-fitting portion 15 u£ Lhe sLaLor 
yoke 1: [ into the bearing house 12 is conLrolled at a 
positi at which the upper end of the protrusion 16 
contac ts with the upper end of the motor housing 3. 

si \ * 

[0019]:? A cylindrical field magnet 17 is fixed to Lhe 
outer jieriphery y f the s La Lor yoke 14 by keepinq the 
cylindrical field magnet 17 a L Lhe uuLer periphery of the 
sLaLurlyoke 14 until it contacts with the lower end of 
the protrusion 16 and usiny means such as an adhesive 

underljhe above state. 

ti 

[ 0020]i|- By executing Lhe abuve operation, Lhe field 
magnet§17 and the motor housing 3 are concentrically 
arranqfd and fixed. The field magnet; 17 is a two-pole 
atagne Slaving magnetic poles of N pole ancj S pole in the 
circumferential direction and Is formed by using a 
iitiudymj|uiu-, boron-/ or iron-based maqnet having a large 
magnetic force in order to make the small-diameter 
cylindrical micro vibrating motor 1 output a large-enough 



torguej 
[ 00211 



A cylindrical coreless armature 18 constituting 



a rotpl- is set in the radial-directional void between the 
motor !! lousing 3 and the field magnet 17 and a shaft 11 
set toEthe coreless armature 18 is rotatably supported at 
rltion by central through-holes formed on the 
13 and brush holder 4. The cylindrical coreless 
armatule 18 has a publicly-known hexagonal shape in this 




3 



E 



embodiment and a not-illustrated adhesive Lape is wound 
at the central portion of the outer periphery of Lhe 
armaturJ 10. However, it is also allowed Lo use other 



type oi 
coreles 

armature 
[ 0022] 
coreleds 



a winding method. Though this embodiment uses a 
£ armature, it is also allowed to use an iron-core 




The lower end (other end) of the cylindrical 
armature 18 is fixed Lo Lhe outer periphery of a 



commute Lor hub 19 by meaxis such as an adhesive. The 
commutator hub 19 is formed by resin and a commutator 5 
by a group of cowaiuLaLor pieces is set to the 
riphery of the lower end of the hub 19. 

The commutator pieces of Lhe commutator 5 are 
electrically connected with the armature 18 by the 



commuLcjLjOr hub 19. A pair of positive and negative 
puwer-s 
4 slide 

Lhe eltjcLrified armature 18 

A vibra Llon-yeneraLiiig eccentric weight 20 Is 



upply brushes 6-1 and 6-2 set. to the brush holder 
Ely contact wiLh Lhe couuitutaLor 5 so as to rectify 



[ 0024; 



f 



set tofone end of the shaft 11, the central portion of 
the bottom end of the vibration-generating eccentric 

Hi 

welghjEjpp is formed on a dented portion 21 serving as a 

concayfc portion, the reverse-L-shaped vibration- 

generallng eccentric weight 20 is set to the shaft ii 

throu™ p liner 22 between the dented portion of the 

vibraraoh-generating eccentric weight 20 made of a high- 
IP 1 

speci^crgravity metal such as a reverse-L-shaperi 
tungs^§tn alloy and one end of the motor housing A, and an 

bent piece 23 obtained by extending and folding 



extent 



i 



\ 

'i J 



3 f 



.«» 



10 



tho ou 
weight 



:cr periphery of the lower end of the eccentric 
20 in the lower-end direction io faced to the 



; i 



T 

i 

\ 

I 

». 



outer j; periphery of the bearing house 12. 
[ 0025]! According to the extended bent piece 23, 
becausp the cylindrical micromotor 2 can be formed longex 
than I le cylindrical micro vibrating motor 1' by about the 

length of the extended bent piece 23, it is possible to 

| f 

obtai^j'a cylindrical micro vibrating motor capable of 
obtai^Lng stronger vibration even if designing the 

cylindrical micromotor 2 at the conventional length. 

] 

[ 002G]'j Then, as shown in FIGS . 1 and 2, Hie other-end 

\% • i 

openirij of the motor housing 3 of the cylindrical 

ij 

microijjj >tor 2 is closed by the brush holder 4 formed by 
resin or the like. 



[ 0027] 
leadini 



The lead wires 9 1 and 9-2 are formed by 
a pair of conductive terminals 7-1 and 7-2 



electrically connected with a pair of positive and 
negaLilte power- supply brushes 6-1 and 6-2 slidably 
contacting with the commutator 5 Lo the oLher end o! the 
brush Solder 4, leadlny Lhe oLher conductive terminal 7-2 
to thelouter periphery of the other end of the muLur 
housing J3, covering Lhe conductive terminals 7-1 and 7-2 
with tie insulating tubes 6-1 and 8-2, and Inserting 
conductors servinq as core wires or the conductive 
terminllls 7-1 and 7-2 into the insulting tubes 8-1 and 8- 

2. 

[ 0028]! One end of the lead wire 9-2 is fixed to the 
outer "jtek'ipherv or the uLher end o£ Ihe motor housing 3 



; f 

i! 

f 2 

it 

h 



\ i 



by usi 
and 9- 
[ 0029] 
[ Advan 



lg the adhesive 10 and moreover/ the lead wires 9-1 
I are integrated and fixed by using the adhesive 10. 



'•if a L 



i 



used 
appro* 
final 



I 



fl There]?. 



11 



:ages] Accordiay tu Lhe present invention/ even 
iJLn cumpaut cylindrical micro vibratinq motor is 
a lead wire used is thin, Lhe lead wire has 
two-fold strength and moreover, the lead wire is 
fixed to a motor housing by an adhesive. 



! 

afid 

5 



>re, the lead wire is not easily removed or 



[ Brief Description of the Drawings! 

[ FIG. ij This is a longitudinal sectional view of a 
cylindrical micro vibrating motor showing an embodiment 
of thef present invention. 

[ FIG, yg] This is an illustration of a lead wire portion 
used Sfcr the motor. 

[ FIGS H 3 and 4] These are illustrations of lead wire 

porticps of a conventional cylindrical micro vibrating 



dlacoimected and a high-quality cylindrical micro 
vibrating motor can be obtained. 



t/3 



motor .r 

L Explanation ot Reterence Numerals] 

1 ; 



1, i' 

2 
3 

4, 4' 
15 
6-1, 



cylindrical micro vibrating motor 
cylindrical micro motor 
motor housing 
brush holder 
commutator 
brush 



2, T-l, 7 1 -? 



conductive terminal 



si 



J. 9 1/ 

I io 
i li 



0-1, 0-2 



4 



1 12 

I 13 
14 
|15 
16 
* 17 
18 
^ 19 



■ft 



3 



20 
21 
22 

j 23 



i 



i 



i : 

M 



L • 



! ! 
1 • 

I - 



H 



4 I 

n 



12 



insulating tube 

lead wire 
adhesive 
shaft 

bearing house 
bearing 
staler yoke 
press-fitting portion 

■ 

protrusion 
field magnet 

cylindrical coreless armature 
canmiu.Ld.Lo j. hub 

vibraLion-qeneraLinq eccentric welqht 

dented portion 

liner 

e a tended bent piece 



I 



none 
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- CYLINDRICAL VIBRATING MICROMOTOR 

- PROBLEM TO BE SOLVED: To obtain a cylindrical vibrating 
micromotor wherein the disconnections and unfastenings of its lead 
wires are reduced. 

- SOLUTION: Choking with a brush h6lder4 formed out of resin, 
etc., the opposite end opening portion of a motor housing3 of a 
cylindrical vibrating micromotor2 to its output shaft, there are 
derived from the opposite end of the brush holder4 to its output 
shaft a pair of conductive terminals7-1, 7-2 electrically connecting 
with a pair of brushes 6-1 , 6-2 for contacting with its commutator 
slidingly and for supplying to it its positive and negative power 
supplies to derive the conductive terminal 7-2 from the opposite 
end of the outer peripheral portion of the motor housing 3 to its 
output shaft. Then, covering respectively with insulation tubes8-1, 
8-2 the pair of conductive terminals 7-1 , 7-2, wires serving as cores 
or the conductive terminals 7-1, 7-2 are inserted into the insides of 
the insulation tubes 8-1, 8-2 to form lead wires9-1, 9-2. Further, 
one end portion of the lead wire 9-2 is fastened to the outer 
periphery of the opposite end portion to its output shaft by a 
bonding agent, and also the lead wires 9-1, 9-2 are integrally 
fastened to each other through the bonding agent. 
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jggjj t _^A^y*y^30fl!sSBS»l-®t:ft3«< 1 0 zr 



(3 



[0013] 

- 203— JWfct-^v^^S^ttWSWWfc** 
1 0 fcffiVYCHj&f* tftt:. ±fie»J - H«9 - 1 1 

9 - 2 £ bSMtiH 1 0 £fflV vf— fMkfflj£* * ^ t "P. 
l» — — 1 k9-2**£S*Sil OtCfc^T*- 
^yN^v'>-^3lcSlI^il^T*#l>t^. U— H»9 

- 1 1 9 - 2 fc tfJS^J 1 0 4 -7 T— *Wfc.£*U 3tS 

[0014] 

[00151 ±C0 1 LT#f& B Jl<onf§S^"?-4 ? 
n«tt=E-*lli» PJ«»-?-f *njBtt*--*2*>ttB 
1&IBnLfc«tt*trC*^a4mm» JS*#0. 5m 
m8*OPffl0B*fc* 9**7 Sty? 3 O-SggH* 

WS^x 12 U Bttfyv7*12rt4>- 

<0*fflV^i: *JEASB# 1 5 Sri*** vfr* 1 2 <0T 

[0 0 16] £<0JEAS5#1 54>*&tt. 

20£S 4 9*<JB*S^ V ****>» 1 2 

[0017] qe-^^^^S^TWWCtlB*^ 
[00 18] ±|BOidC : &-^^^>'^3^fl!lffia5 

^gs^sav^t^o^EAas^i ssrWt^^^i 2 

«0T^a5tEA-fi»t. *3-?14<0±JgSBfc: 

<?>±S&tf=t- 9>W : s>9"S OJhflHfifc iJS 

•7* 1 2 rtc>MfA#WJ2*i-* • 
[0019] JJESSSSSl 60T«»tS«t**"PR 

[0 0 20] i«ikfcJ:9*a^^*'»M7* ; E- 
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[0021] HI*- 9^*7 ^93 bfHtrnv * 

It^i/-v7 h 1 1 OffiETttdcl 3 2511X^5 *>*^ 
^4fcl£ttfc4M^?L£TIIliiS£fc^£ft.4. NJ. 
HfiBBaTl/^Mff 18fcL r?)||»9T-t4&2t]<7)m 
k fc-^T J3 9 . #JB+^fcB5HirrS*T- 

[0022] JJEPMBBaTl'XlMffFl 814. -eoT 

agsj ( flfiagas ) fcBSFP' vr 1 9 <wmizmmmw<?& 
[0023] sas^yi 9izx „ sasa 5 - s^aKew 

{4. r9S^*^4(cWW^O*ittttffl«)-^*W. 

r 7 ^6 - i . 6-2 *«a»«*t. am^fis^ 1 sos 

[0024] 5"f7Hl SSSSW4. 
jfr^x^f h 2 0*^ 9 Wt4>tU BaBttJI4ffl*t^x 
-f h 2 0OTSg4 I i*iai<4G!]gPt^S / vi^'S5^2 1 IC 

tT^7Ml tfflL*«OlSA»4ffl«<»7X-f V 

T«^[6ji'®^Tia u^®«ff«^2 3 ii*^^ i 
[0025] i^g^fifittfr 2 3 1: J: * k » niroe^-f 

?ot-^ 2* { Hf85^-7W ^njglh^-^ 1 ' 4 9 fcft 

®^tfffl)t 2 3 «t« < jb^t^ i <nx\ nmm 

^4 $ 2 i$&m 9 <0£ § fcRH- 1 T t» 4 9 
1^4§S^k . 

[0026] <XtrH 1 M?®2 Z #re fC . PMffl^-f 
^7o^-^ 2c0 : £-^^'7^>^3<?)fl!lffi§aDai2:SBi 

[0027] BB? 5 fcffiS^i jEfl««Sttfcffl«>- 
»^)7*5 2/ 6 - 1 . 6-2 fc«ftWfc««3*fc-fl*> 
- 5 1^7 - 1 . 7-2 tr±E7 '5 v*^4 CO 
fl!tfi!£gai$-ti\ ^^^-5^7-2 2:^-^ 

5*^7-1. 7-2***Jft»f--x-7*8-l. 8- 
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[0028] ±UV-m9-2<?)-i%m : Z—?>^ 
±KU-KiI9-li:9-2«:<>lS*Hl0fcJ8 
[0029] 

[HI] :*WDtoJHtW& P3fS5J^"V-< 7 oJSSJj^ 

[02 ] H*-*KfflVVfc y - MSgW^SMHErr* 
-5.. 

[H3&U124] «£SWHH»v-f?oJRiKe-*tf> 
1,1'. RfSHBvf^ojBlft*-* 



2 PM$v4?o*-* 
4.4" 77 S/tfA*' 

5 saw- 

6- 1.6-2 75 v 

7- 1. 7-2. 7' -1. 7* -2 

8- 1. 8-2 

9- 1. 9-2 



fa-? 



1 o 

i i 

1 2 
1 3 
1 4 
1 5 



1 6 S^iSSiS 

1 7 7 h 

IS VMI&aTl'XWKf 

1 9 WSLWT 

2 0 JBHifl&fflflK^x-f h 

2 1 **Z/J&R» 
2 2 5^- 

23 rnmm* 
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[03] 



